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(54) MILUMETER WAVE BAND PLANE ANTENNA 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress a cross polarized wave 
component of the millimeter wave band plane antenna and to 
provide a smalt sized antenna with a high efficiency and a high 
function. 

SOLUTION: A radiation element 8 and a feeder 3 are laminated to 
an upper side of a ground conductor layer 1 via a dielectric body 2a. 
and a radiation window 4 and a polarized wave grid 18 provided to a 
ground conductor 1 6 via a dielectric spacer 2b are formed to the 
upper side. The polarized wave grid is provided to the radiation 
window of the millimeter wave band plane antenna in the lengthwise 
direction perpendicular to a polarized wave of the radiation element 
to obtain the characteristics in which the cross polariged wave 
component is suppressed. 
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(57) [^^1 

So 

ife^^M 1 <o±m\cmmi^ 2 a ^^^^ uxsjcit 
^^ 2 b uTJfe^flc 1 6 «csg:»t^*feit«4 is J: 




3: 18^% . 
4: SLl?^ 

8 • mmm^ 

17 :"7<;U^S« 
18:fiai^VvK 



1 1 w-mvt<om 1 ±te.m i 

[g»:^«3] fSl<oj3J:Ui||2(OSim^S4E»:. ItSI 
1 * H 2 lB*feO $ y }fi»JFffir vx-?-. 
^*:Jilcia;»tfcSg 1 <oB?«flc3&E. JiE^ 1 <ri^rmWSi 
K-hl-»;»tfc»2 0K«ft:St£. ±IB«2»SI«#:S« 

IS±icR;i:t^B2<OSI«f»:S:K. 2 (^1^tt4|:3|;fi 

* 1 ~ 4 <ov ^-f H;4^CE«<o 5 y 

7 ] mm^^^nssmm u;/ttt«3ii i s 

©v>-fn*»tciB«©$ ySt»¥BSri'f'■Mc*s^^r. ^ 



i'7'-?-**sPffilcS*L.T)|!5)4 5* ffiWTigfll-f-Swt* 
i^©«*ij^^$ii-, ±BE«©f K=rA*^©->-/vK$JSf 

tS:4*aii-S»*Sl~50V^-fn*M::S2il©5 yft 

Ilt*«i 1] T:^y^-ol6m»«**5^«S»v, 

nfc r. t S:<it« t 1-5 © V >-riiA»|cE«© 

5yft»spffiT>'9'-*-. 

II1l*:5ll2l afcfi:UfcT>7'-?-©^5KI-;^-<'s'g' 

iciatt©? y»»ipffir>'^-*-. 

I«*3«13l TV7^-^-©*&«3R!iS2n (n=l, 
2. • • •) i^W^ttt, ^^^9-^ hy^'XHK^iSlSS 
Hfc C fc 1-5 ©V^■fi^*»fc1^tt© 

5 yft»spffir>-7'-?-, 

[i**3«14l y-Vyi'-^W^nS* 

mim. 1 5 ] ^4^©^ 1 (owmm. ±xi,% i ©« 

««c±»J:»:»tfcm 1 ©SI1i«ES«. -hffiM 1 ©Ra*s 

±SE8cl#i)f^t *&«0K±lcBa:Jtfc5B 2 ©««{*:««, 
Ji^jS 2 ©1S«ft:SeJilcN:ttyttt»t^%#i-£m 2 © 

[%ll©^i^^£@L§^] 
[0 0 0 1] 

ftff«i:©*raffiK«ra3S-t-5*^t-C« 

7'-^fcia-r.5'b©T?«>5. 
[0002] 

I«63l€©ftllf] 9 5 ySE»TST>'9'-^i UTH 

fl««|cS«±K.;^ h y y 7'««tS:Ba« Ufc^-r ^ o ;^ h 

©i^«i»B©Jiclta, J; 5*fe4tS(i*©eT*«i 
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B-1 1 4, 1 9 9 3. \Z.^^ivft^]}&^^mTl^T 

[00031 *lc:ilif^m3®tcov>-cm?^i-$c h P 

ife^«c 1 a ±\mmi^m^ 2 a UTSctt^T- 3 :65j^ 

it. WcMm^ 8 ±lcRmi*c^« 2 b Sr^fr LTifclt^ 4 
a®*nSo *fc»t*4«:iEfelt*^8 0±lc:«^Sh.5J: 
Jlciatf^n. fttt«4 0:fe^*ttifc»*'=J^8 J:01>* 
^<^5ti-sod5~ja:W-efc5o Jiclt^4«:^m^^8 

[0004] 

t^hofzo "tit. JtK«^dSl. lS*o«?&ttf±*e> 
4 5- iilS%«l*-r-5Klc*fc»»^(J:4 5- 

[0 0 0 51 :^mmn±^wm^m^'r^-ftib\ctj:;^i^ 



[0 0 0 6] 

[0 0 0 7] r(Daiegc0^16«?!l2|C*3VNTH:. 

[0 0 0 8] z(D^m(Dmmm3\:i:id\^^xn. fi^^si 

5 r i: i: t> 

[0 0 0 9] r<^»eg(D|li60!l4^;l*5v^Ttt. 
[0010] ro^§g©*liS0i5ic:*5V>Ttt. ^Vt<o 

[0 0 1 1 1 r<^^§g<o^m^6^ciov^x^i. IS:*:^4 
[0 0 12] r<D^p>g<D||^fe^7^c*3v^"c^l. ftitig-^ 
[0 0 13] z,^mm(Dmmms\zi6\i^x\x. mim^ 
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10 0 141 ro»wo|ll6«ll9^c^3u^-cw:. 

10 0 15] r<o|g|io|iiSI«i oic*5v>r«:. f«*^ 

1-5 (OV^-f ndMCffi«(0^ y «»V®r >'7^"^l;l*^V^ 

1 0 0 1 6 1 ::<D|Sll<7?|IMi^ 1 1 ^c^3V^T«:. 
1-5 <Dv^i•K^^^c^B«o5^ V ife»¥®r V7^'^i;i*5v% 

[0017]:: <o^m<Dm^m 1 2 ^^:*JV^'Ctt. M*^ 
1 — 5ov^■ri^^>(!:?^«<D^ y jS^3|i®r>'7^':f ic:fev^ 

10 0 18] ;i©|SWo|ll!S«l 31C*5V%-CW:. 9t:^m 
1 — 5 ov^-f tt*>ls:«B«o^ y jft»^®r >r•^{c:*5v^ 

10 0 19] wOSSeSO^JSWl 4lC*5VN'Ctt. I»*3g| 

1-5 <DV^■r^^^McSB«o ^ y StW^lSr :^^•^-U:*5V^ 
10 0 2 0] ::o^5go^ife0gi 5^^:*5V^T^^:. ¥t5Jt^ 

[0 0 2 1] 

[0 0 2 2] C0^9go|litW2(ci;tu«. JfcW^^lf 

[0 0 2 3] z(o§^m(omMm3\z^titf. 



[0024] ;icoisigol|j»«4 ic J:Htf . K— a<o 

[0 0 2 5] CiOXm^^WBKXfltl. Tiy^^m 

[0 0 2 6] z.cf>m^(onmm^Kiifi\z. uk-acd 

^ 9 (D^^Tfij S:T >7^-:h«r® icSi 0 #tt S r i: XT 
T^-rhffiSrffi^X^, T^'T^'t'l^cDtffeotSrlfi^Xt 

So 

[0 0 2 7] w0^igcD||jftW7 r>'r^(0 
a«r/hS<XtSo 

[0 0 2 8] :i<D^?^<D|IMl«?y8JcJ:ntl. rvv^-^Sr 
7K5FWc^U«l4 5- «ltXfiMr5;ii:X^?Slcrv 
7^-^o«»Sr4 5- «ltSri:*sx|tSo 

[0 0 2 9] C(D5lig<D^lfe«9lcJ:turir. a^flcJUH 

WK-AXif$;tSri:Xfta6tt^«'^. B67Ktt^*«) 
Sr irdsXtSo 

[0030] ro^l^o^Jfe^l 0lci*t(i, T>^7^:^ 

■^-^i^ffi*y5:r±5a«xia^u fp^;fc(*iioifett^^i5^- 

^5 ;i 2:Xgaiam-5rt6>ter:^7'-?-«r«l«xt So 
[0 0 3 1] ::<D^5gollifeWi 1 ri^'r-y 

[0 0 3 2] r.o»ggoitt6«i 2jcj:ttii. tfti^ufc 

*^Swi:i5X%So 

[0 0 3 3] r<oaiW<DSIft«i 3lcJ:*i,«. t^^t^-^ 

<Dj^«5Si&2n5^WU /^h^-^by ^5^;^[HlK^^iffi^•^ 
S r XT l^T^(Om^\lL^^& lc2E{b$-*S r t dSX 
#S. 

[0 0 3 4] wCO^^go^iSWl 4icj:ti.lf. j^miHl^ 
Kffilc-«:{bi-S r: i:xr V'^'^-Kiao/jNaftdsa^x 

tSo 

[00 3 5] r.<D«5go^li«?!l 1 5 J:nti. JfeAt*^ 
^Kit S ::: ^ X«S5S«lfe»tt*5»^ixS. 

[0 0 3 6] 

nmi 1.01 ;i osi9^oiijH£«i i (cff t>s ^ y iiEff 
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ri. 1 a (D^mzm i <ommi^m^ za^ift-vx 
2 (ommi^mm 2h^^ ux^^f* i b icm-ftimif^ 

10 0 3 71 ^^:ici&m-ov>Tlftl^i-6o :ffi«i*±icR 

[0 0 3 8] 02 (a) :i^^X^m2 (b) l±m&^V^ 

5o 12 2 (a) rxmfmzm&^v iyv^^i^tim^(7:> 

2 4 0^^rl>-O35£Mi^^fe»ttS^^UTV^5o 02 
(b) J^«clt^tC{lSL>>^y y K^^tt?5!V>#^<02 4 0 

I003 9j|ltS^2. ®3fir<0^5^<7?^ffi|?!l2tC^ 

*:>5^ yje^^ffirvx-^^^-rmns^^s-cfe^s. ^ 

3{!:i3v>T«. »J|till^8Jrffii8S*rRifc«Uv^:*i^{rm 

iS^b<j^mi&(D^y 5/ M 6=^is:»t^>o *e)ic. gelt 

«^8 J:l;i^mflcS«^:^UT{SS25^y 2^ Kl 8$:HS:»t 



^*^<D±»c{lSt^y 5^ KSrS^*t^fidlt^«ra[S-r^» 
10 0 4 11 ||ife^3. gl4«:CO^igcD|ltS«y3le:^ 

5 y«»5p®r>'7^^^^-rsEB»«^0-efcSo s 
4 {c*5v^x^i. mmt^ i a co^®ic» i (Dmm#m&2 

a LTifelt^^ 8 *5 J: tmaiSK 3 d5g(S * ^ 

<D±mzm 2 (ommt^mz zh^it u-c»»» i b \z.wl 

2 ai55J:t;2 b«:itfl«^;55i. 2 — 1. 5^4#ai:i- 

*t.©-e*);5, JiiaJMtaticiHft^y 2/ Ki 8SrSi:*fc 
[0 0 4 21 »:^-^&f^ms^cov^TIa?g•rSo ^ yjsir 

rtff*orf€>o^*s*#v\ -t;i-c. Jt««^i. 2- 
1. 5<D^(o%:m\^^h:itxm^<otitb'^^<o(^ti^v^:^ 

[0 0 4 31 ^ife^?94. m5\tz(o^m<Dmmm4\m 

d = nA/2/"€ r (n=l, 2, • •) ^t?^Sli, 

[00441 9z\zmif}Fmm\zo\i^x9Lm'i-^o ^ y «^ 

^(Omim<0^x,:^i>>b. W:d = nA/2V"er (n = 

1. 2. • • ) ^xm^^^o 

[0 0 4 51 ^ife^s. men:z<D^m(Dmmm5\cm 

mmt^ 1 a <o^m\zm i o^mflc 2 a ^^x^xmtm^ 

8 43J:tm«illK3d5fflS$tv. »[St«^8^3it;tj^m 
tftK 3 ±tc» 2 (Omm{¥ 2 b UTifeft^ 4 

»i6(omfkmmtm-h:^^mm»mm5^itvxuh^ 

[00461 ^^li::i&f^m3g^::ov^T^^'^So K-a 

zx. T^T'-f-m. ^^t>hmifSi4 tiyy-j^7(om 
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10 0 4 8] *l^»fflS3filCOV^X»5^i-So 1^ K--fc. 
[00491 ll%«97. @8(:i:w(?^|§§^o||jb&l^7(c# 

10 0 5 0] i^KWi^mMx^oy^^xw^-r^o ri^'r-r 

0. Rflli-6R<^;^-<— :^A5/J>$<35&5o mTttf. 3 2 
X3 2SJ'^r i^-OEgpso*-^. tf4 8*^Sr§J»?*i: 

]6*o. l7dB (2%) <^5pJ*M£TlJ:Ld>*fe3fev\ J: 
5. 

[0 0 5 1] l^ife{^8. @9(:3:C(0|&l|^0|lliM8«C« 
• ffitS4r#^l^fl«-^^4 5- «ttTS»«b«r(mri^ 

^uj!^4 5' fit:tT> 4 5- m^cor^y^-r^mmx^ 
mm(ofm^^mxi^o 



[0 0 5 2] ll»«)|9. g|l Oi;3:CO^ii^<D9l%«99(c 

r ^Ti-lXmmt^ 1 a 2a. 7 >f /l^A 

S«17. R«fli:S«2b. »c»fll4:}i5J:un»««|:S« 
5dSJR*5J:5l--?:c^^$3&5e^tf*HTV>5« r 

[0 0 6 3] ^!>ClCftf^ll^3S^COV^Tttgg■^5o =^A«->' 

K*tK 6 sr%»*<D^fflicffl!« a 1 0 ic^-r:: 

< A 7 $r$^« u K— A 7 oJLd^ b 
WK 6 OWRH J: V^i^s XMSmW 1 Sr aSi-^ 

[0 0 5 4] ^m^Jl 0. 011 (a) *3^tf (b) 
rO»§9(0|IM£i?l|l OlC«t>S^ y«^5pjgr>'T-^Sr 
^i-«BS«*H-t*fcS. Hll (a) lC^3V^rW:T>'5^ 
-ri 0(Di^mmitAtB\Z2l»m^flXio*) . AtB(0 
r V'T'-^HC 3 ^'^'^ ^ lex A + B t A - B CD« 

rr:-c. AtB<DTV7"-^r4l^c»5D 

X«l^$IXTV>5>o 011 (b) lC*3V>T«:r>- 

r:^7^':M OS:fe*lcl6*^i-ffiia^i3&oTV^5o 
[0 0 5 5] ^Jci&fl^il3sicov^ri5i5gr5)o ^'W-tU 

— ^ ICT A + B 1 A - B ir>m-^^^A^^ t fD(D 

v'-t^— vfcuto^^^— >':^»e)tt<5o wtte)©^-?^— V 

§?>ie. ;i<Dri^7"'^«r««K»«l 2«:^V^Tfe 

[0 0 5 61 ^^11. 01 2riro|g§Qo^tt{^i 
ri^T±io(ol^n.^tXxi^m^irhX^^. ^tt^ 
«*lJ:fi:«Sr«Dift;t-5»««aE>SV^«::^^!X^l 3;dS 

[0 0 5 7] 3^felcttf^M3®^^:ov^T«£l^i-So T^^T^-t" 

1 oo«'r:^x-^lFP5)'ii-?:tt^n3as:UT*5»3. 

[0 0 5 8] Sllte^aii 2. 01 3«:.CO|gW(Diaft0!Il 

2 jc^ips ^ y ma^^ri^y^'T^Tr^'rwi^m^mx^ 
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10 0 5 9] »:^cifrf^l^s^cov^Tla§g■^So r^y^-r 

1 0O#r>'v^;^«5^tt-ttt^naAUT*5>). 

[0 0 6 0] 3. iSl 4»:r(D|§Q^(D||%«^l 

5. T^'^-M 0<Dite«»«:2 n (n=l, 2. • • 

[00 6 11 S5:t;::ttf^ilSfcov^"Ctt51-f-5o T^^v^-^ 
1 ocD^r>'7^^<^^&miHiK^ix-e*afeS:UT*5 0. :i 

[0 0 6 21 ni&Mi 4. sii h\t^(r>^^(o'm^m\ 

Is]% (MM I C) 1 4 SrT :^7^■^S®^-*5V^T 

[0 0 6 31 ibf^I^aSrRig-r^o 01 Stc^i" 

1 SlCjzOr^-T^i-cJ^^^frKOSffilcSllt^MM I C 
[0 0 6 41 5. lai 6«:ro55?|(05llS«l 

6o 0 1 6ic*5VNT«[. ^k»^l8^8^cfiS*^RI^«bv^ 
j^i^i;:¥»t>u<it««6:o;:^y5/M6fSr«:JtSo *b 
jc. iScjit^^8±jcKmf*s«Sr:ft-u-c»itffl:4 4r*ri- 

6*5aJi^FttrvN-5o 
[0 0 6 51 ?^lc«f^l^Slcov>-cK?gi-So 4Mt^^ 
Jc{i»:;^f^t^Uv>:3^[R]lc^jS^U<Hfia<D>^y y h 

[0 0 6 61 



[0 0 6 71 r<D^MOSIlfe««2»Citvtf. ?y}fi«3|t 

m«feU<W:«»(D;^yi/h^K:Jt. $felc. ikJ»ai«^ 
«»tSii[*i^ics#*r^--iB»^y y Ktaa:rts;ii: 

[0068] r.<D%9^<D^^ 3 j:ttr£. mmwmm 

[0 0 6 91 ::o^5gcD^Jfi054J;i^^xri. uy—j^<o 
[0 0 7 01 w055§^o*lfe«5lcJ:tb«. Sctt^tv- 

[007 11 r 6 U K— A(D 

[0 0 7 21 CO^i3g<D^i6^7lcJ:tvhf, r^'r-rco 

[0 0 7 31 z<D^^(ommms\zxfL\t. r>T^^ 

7K¥BiJ-^bJ!!?l4 5- ffittrttffli-S^lirTfTVT^:^*^^ 
fl5»«r4 5- fe*neiem0B"effi«^4 5- «lt 

[0 0 7 41 z(om^<ommm9\^xiri\ii. ^mm^w: 

[0 0 7 51 c<?D»§go^ft^i ojc:j:turf. ri^T-f- 

[0 0 7 61 rco^^goiaiKWl llcj:*r«r, #5>SlI$ 
[0 0 7 71 rcD^^go^lfS^aji 2{cJ:t^«f. iaS:U:fc 
[0 0 7 81 Z(D^m<omMmi 3\Z^ti^^ 2n^m 
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[00 7 9] ::.<o^m<oMmM i 4 n::<J:ttJ^, mm i c 

10 0 8 0] :i(DjBm<ommmi s\cxn^s ^v&m 

mil r <D^m(omMM i ^sr^-r ^ y st«^®r 

[® 3 1 r <!o»wo^jte« 2 Sr^-r ^ y r v 

[0 51 ;i<^»5g<?3l^Jfe«?94^^f 5 y»»sp®r>' 

[071 c <D^mo:>mmm e ^r^r w k-ao^;!:^ 
[0 8] r.<??^§g(?Dii*«f!i7S:^"r5 v»m^mr>' 
[0 9 1 r <oi^m<ommm s ^^i- $ y »tffir5p®T v 

[Sl3l 



[0101 r (D^m(Dmmm 9 sr^-r ^ y St^rspffir 

[011] r (ow^iommm i o sr^i- ^ y »«f¥BD 

[012] r(^^M<3o^ite«i i«r^i-^ yse»¥® 

[013] r<D^ei<D^Js«i 2Sri3^5yist»vffi 

[0 1 4 1 r (o^^fommm 1 3 ^m-r^ v 

[0151 r<^!Sig<0^2[SIRll 4*^i-^.y»t«¥® 

[0 1 6 1 r o^^^o^lSW 1 6 Srio^i"? y 
r>'x-^o«R&««0-cfeSo 
[0X7] t**<D$ ystw^Pffiri^T^-^-Srttw-t-sa 

la S^l(Oifi«^. lb fK2(0%«{4«. 2a 

sn^si«*2^S3K. 2 b ^2oRm(2^^ts. 3 t^m. 
m^. 4 5 ms<omis.t^^s 6=rA«i^ 
-A-wst. 7 UK- A. 8 mim^s 9 

10 r^T-r. 11 aV'/^U— t^', 12 «I«SK»> 
1 3 ^«§lfeSV^^i>^-f 3/^. 14 MMI Ci^ 

1 5 16 ;?ty $r 1 7 

:7^yPASS. 1 8 U&^V V K. 1 9 mv^(om. 

2 0 ;^^iy^lHlK. 2 1 .'^b^— ^by i^'^^IUKo 
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